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FIG. 6
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OPTICAL NETWORK SYSTEM AND
METHOD FOR CONTROLLING OPTICAL
NETWORK SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Korean
Patent Application No. 10-2012-0006589, filed on Jan. 20,
2012, in the Korean Intellectual Property Office, the disclo-
sure of which is incorporated herein by reference.

BACKGROUND

1. Field of the Invention

The present invention relates to an optical network system
that is able to support different transmission speeds for an
optical base station apparatus and an optical subscriber ter-
minal in a time division multiple access (IDMA) passive
optical network (PON) system.

2. Description of the Related Art

Among Fiber to the Home (FTTH) access methods that are
widely applied, a passive optical network (PON) configured
with passive elements boasts a widespread usage due to cost
effectiveness and convenient maintenance.

In a time division system PON, a PON uses a method of
transmitting data of a subscriber end by assigning the data of
the subscriber end to a time slot, and may be classified into an
Ethernet passive optical network (EPON) and a Gigabit pas-
sive optical network (G-PON) based on a protocol structure.

The EPON standard of the Institute of Electrical and Elec-
tronics Engineers (IEEE), an international standardization
organization, has a transmission speed of 1.25 gigabits per
second (Gbps) downstream and 1.25 Gbps upstream. The
G-PON standard of the International Telecommunication
Union, Telecommunication Standardization Sector (ITU-T)
has the transmission speed of 2.5 Gbps downstream and 1.25
Gbps upstream.

Due to a growing demand for a high density Internet Pro-
tocol Television (IPTV), a next generation subscriber end
service, and the like, research is being conducted to increase
the transmission speed of the EPON and the G-PON that
generally operate at a transmission speed in the range of
Gbps.

One of the primary aspects of a next generation 10 Gbps
PON is that an asymmetric configuration in which a down-
stream transmission speed and an upstream transmission
speed differ may be adopted simultaneously with a symmet-
ric configuration.

Transitively, in a system in which the symmetric configu-
ration and the asymmetric configuration are separated, cost
effectiveness of a current service may be achieved. Moreover,
the asymmetric configuration may have a configuration in
which only a downstream receiving data has a transmission
speed of 10 Gbps by using an aspect of having more service
reception bandwidths than transmission bandwidths.

In this instance, an interface between a physical layer
(PHY) block and a media access control (MAC) block with
respect to an upstream optical signal has an intricate configu-
ration, and applying the configuration to a system may be
difficult.

Since a 10 Gbps XG-PON standard uses an identical wave-
length of the asymmetric configuration and the symmetric
configuration, when the asymmetric configuration and the
symmetric configuration coexist, it may be costly due to a
need to change an entire system.
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Accordingly, in a case of the asymmetric configuration and
the symmetric configuration coexisting with respect to an
optical network system, there is a need for a simple system
configuration.

SUMMARY

According to an aspect of the present invention, there is
provided an optical network system, including at least one
symmetric optical subscriber terminal, at least one asymmet-
ric optical subscriber terminal, and an optical base station to
control a passive optical network in which the at least one
symmetric optical terminal and the at least one asymmetric
optical subscriber terminal coexist.

The optical base station may share a single optical line
terminal (OLT) as a transceiver of the at least one symmetric
optical subscriber terminal and as a transceiver of the at least
one asymmetric optical subscriber terminal.

When at least one output signal that is output from a physi-
cal medium attachment (PMA) is configured to be asymmet-
ric, the optical base station may use at least one of the at least
one output signal.

When the at least one output signals that is output from a
PMA is configured to be symmetric, the optical base station
may use all of the at least one output signal.

According to another aspect of the present invention, there
is provided an optical network apparatus, including a data
generating unit to receive an upstream optical signal from
each of at least one symmetric optical subscriber terminal or
at least one asymmetric optical subscriber terminal, and to
generate upstream data by converting the upstream optical
signal to an electrical signal, a demultiplexing unit to extract
a clock from the upstream data and, thereby demultiplexing
by integer multiples, a data processing unit to process data
according to each bitrate, and a system clocking unit to pro-
vide the clock to the demultiplexing unit and the data pro-
cessing unit.

In a case of the at least one asymmetric optical subscriber
terminal, a difference between an upstream transmission
speed and a downstream transmission speed may be in a form
of integer multiples.

The demultiplexing unit may extract the clock of the
upstream optical signal based on one of the upstream trans-
mission speed and the downstream transmission speed.

The data processing unit may include a data controlling
unit to control reproduction of a signal with respect to the
upstream optical signal.

According to still another aspect of the present invention,
there is provided a method of controlling an optical network,
the method including maintaining at least one symmetric
optical subscriber terminal, maintaining at least one asym-
metric optical subscriber terminal, and controlling a passive
optical network in which the at least one symmetric optical
subscriber terminal and the at least one asymmetric optical
subscriber terminal coexist using an optical base station.

According to yet another aspect of the present invention,
there is provided a method of controlling an optical network,
the method including receiving an upstream optical signal
from each of at least one symmetric optical subscriber termi-
nal or at least one asymmetric optical subscriber terminal,
generating upstream data by converting the upstream optical
signal to an electrical signal, demultiplexing the extracted
clock by integer multiples, by extracting a clock from the
upstream data, and processing data according to each bitrate.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects, features, and advantages of the
invention will become apparent and more readily appreciated
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from the following description of exemplary embodiments,
taken in conjunction with the accompanying drawings of
which:

FIG. 1 is a block diagram illustrating a configuration of an
optical network system according to an embodiment of the
present invention;

FIG. 2 is a diagram illustrating a structure of a time division
multiple access (TDMA) passive optical network (PON) sys-
tem;

FIG. 3 is a flowchart illustrating a method of controlling an
optical network according to an embodiment of the present
invention;

FIG. 4 is a block diagram illustrating an optical network
apparatus according to an embodiment of the present inven-
tion;

FIG. 5 is a block diagram illustrating a structure of an
optical line terminal (OLT) being an optical network appara-
tus according to an aspect of the present invention; and

FIG. 6 is a flowchart illustrating a method of controlling an
optical network apparatus according to an embodiment of the
present invention.

DETAILED DESCRIPTION

Reference will now be made in detail to exemplary
embodiments of the present invention, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. Exem-
plary embodiments are described below to explain the present
invention by referring to the figures.

When it is determined detailed description related to a
related known function or configuration they may make the
purpose of the present invention unnecessarily ambiguous in
describing the present invention, the detailed description will
be omitted here. Also, terms used herein are defined to appro-
priately describe the exemplary embodiments of the present
invention and thus may be changed depending on a user, the
intent of an operator, or a custom. Accordingly, the terms
must be defined based on the following overall description of
this specification.

An optical network system according to an embodiment of
the present invention may share a physical layer (PHY) trans-
ceiver of a single optical line terminal (OLT) between an
asymmetric terminal and a symmetric terminal when the
asymmetric terminal and the symmetric terminal coexist, use
at least one of the PHY in a case of an asymmetric configu-
ration among a plurality of n output signals that are output
from a physical medium attachment (PMA), and use all of the
PHY in a case of a symmetric configuration.

FIG. 1 is a block diagram illustrating a configuration of an
optical network system according to an embodiment of the
present invention.

Referring to FIG. 1, the optical network system may
include at least one symmetric optical subscriber terminal
120, at least one asymmetric optical subscriber terminal 130,
and an optical base station to control a passive optical network
(PON) in which the at least one symmetric subscriber termi-
nal 120 and the at least one asymmetric subscriber terminal
130 coexist.

According to an aspect of the present invention, the optical
base station 130 may share a single OLT as a transceiver of the
at least symmetric optical subscriber terminal 120 and as a
transceiver of the at least asymmetric optical subscriber ter-
minal 130.
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According to an aspect of the present invention, when at
least one output signal that is output from a PMA is to be
assymetric, the optical base station 130 may use at least one of
the at least one output signal.

According to an aspect of the present invention, when at
least one output signal that is output from a PMA is to be
symmetric, the optical base station 130 may use all of the at
least one output signal.

Hereinafter, a time division multiple access (TDMA) PON
to which an optical network system according to an aspect of
the present invention is applicable will be described.

FIG. 2 is adiagram illustrating a structure of a TDMA PON
system.

For example, as shown in FIG. 2, the TDMA PON system
may include an OLT 210 that is located in a base station and
provides a service, a plurality of optical network terminal/
units (ONT/ONUs) including an ONT, 220 and an ONT,,
230, and an optical distribution network (ODN) that connects
the OLT 210 to the ONT, 220 and ONT,, 230, and transmits
data.

The ODN may include a remote node (RN) having a pas-
sive element such as a splitter, a feeder fiber that is an optical
transmission path to the OLT and to the RN, and a distribution
fiber, that is, the optical transmission path between the RN
and the ONT/U.

The TDMA PON system may be a connecting structure in
which the plurality of ONT/ONUs are connected to the OLT
via the RN.

In a case of a transmission method of the TDMA PON
system, a downstream data optical signal may be transmitted
in a continuous mode and branched from the RN, and each of
the ONT, 220 and the ONT, 230 may receive the downstream
data optical signal and process data only assigned to the each
of the ONT, 220 and the ONT,, 230.

An upstream data optical signal of the TDMA PON system
may be transmitted to a corresponding time-slot determined
by the OLT and combined at the RN.

Hereinafter, an optical network system according to an
aspect of the present invention will be described, provided
that the ONT, 220 is an asymmetric optical subscriber termi-
nal to which an XG-PONT1 (9.953 G/2.488 G) is applied, and
provided that the ONT,, 230 is a symmetric optical subscriber
terminal to which an XG-PON2 (9.953 G/9.953 G) is applied.

FIG. 3 is a flowchart illustrating a method of controlling an
optical network according to an embodiment of the present
invention.

Referring to FIG. 3, the optical network system may main-
tain at least one symmetric optical subscriber terminal in
operation 310, and maintain at least one asymmetric optical
subscriber terminal in operation 320.

In operation 330, the optical network system may control a
PON in which the at least one symmetric optical subscriber
terminal and the at least one asymmetric subscriber terminal
coexist using an optical base station.

FIG. 4 is a block diagram illustrating an optical network
apparatus according to an embodiment of the present inven-
tion.

The optical network apparatus may include a data gener-
ating unit 410 to receive an upstream optical signal from each
of at least one symmetric optical subscriber terminal or at
least one asymmetric optical subscriber terminal, and to gen-
erate upstream data by converting the upstream optical signal
to an electrical signal, a demultiplexing unit 420 to extract a
clock from the upstream data and to demultiplex the extracted
clock by integer multiples, a data processing unit 430 to
process data according to each bitrate, and a system clocking
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unit 440 to provide the clock to the demultiplexing unit 420
and the data processing unit 430.

The demultiplexing unit 420 according to an embodiment
of'the present invention may extract the clock of the upstream
optical signal based on one of an upstream transmission speed
or a downstream transmission speed.

FIG. 5 is ablock diagram illustrating a structure of an OLT
being an optical network apparatus according to an aspect of
the present invention.

Referring to FIG. 4 and FIG. 5, the data generating unit 410
according to an aspect of the present invention may include an
upstream physical medium dependent (PMD) block that con-
verts an upstream optical signal transmitted from an ONT to
an electrical signal.

For example, the demultiplexing unit 420 according to an
aspect of the present invention may include an upstream
physical medium attachment (PMA) block that extracts a
clock from upstream data and demultiplexes in a ration of
1:N, such that data processing is possible.

The processing unit 430 according to an aspect of the
present invention may include a media access control (MAC)
block based on each bitrate.

The system clocking unit 440 according to an aspect of the
present invention may provide the clock to the PMA block
and the MAC block.

For example, the PMD block may apply an optical module
in which the upstream optical signal may receive a 2.488
gigabits per second (Gbps) optical signal or a 9.953 Gbps
optical signal.

The data processing unit 430 according to an aspect of the
present invention may include a data controlling unit to con-
trol a reproduction of a signal with respect to the upstream
optical signal.

For example, the reproduction of the signal with respect to
the upstream optical signal may be controlled by a PMD
controller being the data controlling unit included in the MAC
block.

The PMA block may extract the clock from the 2.488 Gbps
optical signal or the 9.953 Gbps optical signal, and in lieu of
the 2.488 Gbps optical signal the demultiplexing unit may
extract a data clock of the 9.953 GHz optical signal.

According to an aspect of the present invention, since data
of'the 2.488 Gbps optical signal may be divided by 1/n of data
of the 9.953 Gbps optical signal, in a case of at least one
asymmetric terminal according to an aspect of the present
invention, a difference between an upstream transmission
speed and a downstream transmission speed is integer mul-
tiples.

The optical network apparatus according to an aspect of the
present invention may process the 2.488 Gbps optical signal
and the 9.953 Gbps optical signal using the identical upstream
PMA.

FIG. 6 is a flowchart illustrating a method of controlling an
optical network apparatus according to an embodiment of the
present invention.

Referring to FIG. 6, in operation 610, the optical network
apparatus may receive an upstream optical signal from each
of at least one symmetric optical subscriber terminal or at
least one asymmetric optical subscriber terminal.

In operation 620, the optical network apparatus may gen-
erate upstream data by converting the optical signal to an
electrical signal.

In operation 630, the optical network apparatus may per-
form demultiplexing by integer multiples by extracting a
clock from the upstream data.

In operation 640, the optical network apparatus may pro-
cess data according to each bitrate.
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According to an embodiment of the present invention,
there is provided an optical subscriber network system and
method in which a symmetric terminal and an asymmetric
terminal coexist.

According to an embodiment of the present invention, it is
possible to provide a wide bandwidth range to a subscriber by
gradually applying the symmetric terminal in an optical sub-
scriber network in which the asymmetric terminal is first
installed for economical reasons.

The above-described exemplary embodiments of the
present invention may be recorded in computer-readable
media including program instructions to implement various
operations embodied by a computer. The media may also
include, alone or in combination with the program instruc-
tions, data files, data structures, and the like. Examples of
computer-readable media include magnetic media such as
hard disks, floppy disks, and magnetic tape; optical media
such as CD ROM discs and DVDs; magneto-optical media
such as floptical discs; and hardware devices that are specially
configured to store and perform program instructions, such as
read-only memory (ROM), random access memory (RAM),
flash memory, and the like. Examples of program instructions
include both machine code, such as produced by a compiler,
and files containing higher level code that may be executed by
the computer using an interpreter. The described hardware
devices may be configured to act as one or more software
modules in order to perform the operations of the above-
described exemplary embodiments of the present invention,
or vice versa.

Although a few exemplary embodiments of the present
invention have been shown and described, the present inven-
tion is not limited to the described exemplary embodiments.
Instead, it would be appreciated by those skilled in the art that
changes may be made to these exemplary embodiments with-
out departing from the principles and spirit of the invention,
the scope of which is defined by the claims and their equiva-
lents.

What is claimed is:

1. An optical network system, comprising:

at least one symmetric optical subscriber terminal;

at least one asymmetric optical subscriber terminal; and

an optical base station to control a passive optical network

in which the at least one symmetric optical terminal and
the at least one asymmetric optical subscriber terminal
coexist,

wherein an upstream signal from the at least one symmetric

optical subscriber terminal and the at least one asym-
metric optical subscriber terminal is based on one of a
upstream transmission speed and a downstream trans-
mission speed, and an optical clock signal is extracted
from the upstream signal,

wherein the optical base station further comprises a physi-

cal medium attachment (PMA) configured to alterna-
tively output an asymmetric output or a symmetric out-
put from one to a plurality of output signals,

wherein the PMA is configured to output only one output

signal when the output signal is configured to be asym-
metric, and the PMA is configured to output the plurality
of output signals when the output signal is configured to
be symmetric.

2. The optical network system of claim 1, wherein the
optical base station shares a single optical line terminal (OLT)
as a transceiver of the at least one symmetric optical sub-
scriber terminal and as a transceiver of the at least one asym-
metric optical subscriber terminal.

3. The optical network system of claim 1, wherein when at
least one output signal that is output from a physical medium
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attachment (PMA) is configured to be asymmetric?, the opti-
cal base station uses at least one of the at least one output
signal.

4. The optical network system of claim 1, wherein when the
at least one output signals that is output from a PMA is
configured to be symmetric, the optical base station uses all of
the at least one output signal.

5. An optical network apparatus, comprising:

adata generating unit to receive an upstream optical signal
from each of at least one symmetric optical subscriber
terminal or at least one asymmetric optical subscriber
terminal, and to generate upstream data by converting
the upstream optical signal to an electrical signal;

a demultiplexing unit to extract a clock from the upstream
data and, thereby demultiplexing by integer multiples,
wherein the demultiplexing unit extracts the clock of the
upstream optical signal based on one of a upstream
transmission speed and a downstream transmission
speed;

a data processing unit to process data according to each
bitrate;

a system clocking unit to provide the clock to the demul-
tiplexing unit and the data processing unit; and

aphysical medium attachment (PMA) to alternatively out-
put an asymmetric output or a symmetric output from
one to a plurality of output signals,

wherein the PMA is configured to output only one output
signal when the output signal is configured to be asym-
metric, and the PMA is configured to output the plurality
of output signals when the output signal is configured to
be symmetric.

6. The optical network apparatus of claim 5, wherein in
case of the at least one asymmetric optical subscriber termi-
nal, a difference between the upstream transmission speed
and the downstream transmission speed is in a form of integer
multiples.

7. The optical network apparatus of claim 5, wherein the
data processing unit comprises:

a data controlling unit to control reproduction of a signal

with respect to the upstream optical signal.

8. A method of controlling an optical network, the method
comprising:

maintaining at least one symmetric optical subscriber ter-
minal;

maintaining at least one asymmetric optical subscriber ter-
minal; and

controlling a passive optical network in which the at least
one symmetric optical subscriber terminal and the at
least one asymmetric optical subscriber terminal coexist
using an optical base station, wherein an upstream signal
from the at least one symmetric optical subscriber ter-
minal and the at least one asymmetric optical subscriber
terminal is based on one of a upstream transmission
speed and a downstream transmission speed, and a opti-
cal clock signal is extracted from the upstream signal,

10

15

20

25

30

35

40

45

50

8

wherein the optical base station further comprises a physi-
cal medium attachment (PMA) configured to alterna-
tively output an asymmetric output or a symmetric out-
put from one to a plurality of output signals,

wherein the PMA is configured to output only one output

signal when the output signal is configured to be asym-
metric, and the PMA is configured to output the plurality
of output signals when the output signal is configured to
be symmetric.

9. The method of claim 8, wherein the controlling of the
passive optical network comprises controlling the optical
base station to share an optical line terminal (OLT) as a
transceiver of the at least one symmetric optical subscriber
terminal and as a transceiver of the at least one asymmetric
optical subscriber terminal.

10. The method of claim 8, wherein the controlling of the
passive optical network comprises controlling the optical
base station to use at least one of the at least one output signal
when the at least one output signal that is output from a
physical medium attachment (PMA) is configured to be
asymmetric.

11. The method of claim 8, wherein the controlling of the
optical network comprises controlling the optical base station
to use all of the at least one output signal when the at least one
output signal that is output from a passive medium attachment
(PMA) is configured to be symmetric.

12. A method of controlling an optical network, the method
comprising:

receiving an upstream optical signal from each of at least

one symmetric optical subscriber terminal or at least one
asymmetric optical subscriber terminal;

generating upstream data by converting the upstream opti-

cal signal to an electrical signal;
demultiplexing the extracted clock by integer multiples, by
extracting a clock from the upstream data, wherein the
demultiplexing comprises extracting the clock of the
upstream optical signal based on one of a upstream
transmission speed and a downstream transmission
speed;
processing data according to each bitrate; and
transmitting alternatively an asymmetric output or a sym-
metric output from one to a plurality of output signals,

wherein only one output signal is transmitted when the
output signal is configured to be asymmetric, and the
plurality of output signals is transmitted when the output
signal is configured to be symmetric.

13. The method of claim 12, wherein in case of the at least
one asymmetric optical subscriber terminal, a difference
between the upstream transmission speed and the down-
stream transmission speed is in a form of integer multiples.

14. The method of claim 12, wherein the processing of the
data comprises controlling reproduction of a signal with
respect to the upstream optical signal.
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